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We, The General Electric Company 
LiMiTEDj of 1 Stanhope Cate, Ixindon, W.I., 
a British Company do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention relates to electrical appar- 
atus. 

Electrical apparatus, for example of tlie 
type used in electronic telephone exchanges, 
is commonly supported on a rack framework 
with the individual components of the appar- 
atus mounted on reaangular panels which are 
arranged side by side on the shelves of the 
rack. The panels are usually slidably sup- 
ported, so as to lie in vertical planes, between 
upper and lower guides which ate attached 
to the shelves, and the electrical connections 
to the components mounted on the panels 
are made by way of plug and socket con- 
nectors located at the rear of the panels, so 
that the panels may be readily withdrawn 
from the front of ithe rack. 

It is an object of the present invention to 
provide an improved component mounting 
panel for use in such electrical apparatus. 

According to the present invention a com- 
ponent-mounting panel for use in electrical 
apparatus comprises a front member, a rear 
member, a piair of elongated channel mem- 
bers each of which has in the channel there- 
in an inwardly projecting portion extend- 
ing the length thereof, the four members being 
secured together to form a plane quadrilateral 
(frame in which the channel members lie 
parallel to one another, and a connector which 
is secured to the rear member by means of 
which electrical connections may be made to 
components mounted on the panel, said com- 

[Price 4s. 6d,] 



ponents or assemblies thereof being mounted 
on or carried by structures or members each 
of which structures or members lies partially 
within one or both of the channel members of 
the frame so as to be held captive therein, 
the components or assemblies thereof being 
secured to or supported by those parts of the 
structures or members that lie outside the 
channel members, the channel members serv- 
ing as runners which are adapted to run in 
guides of the apparatus to enable the panel 
to be inserted or removed. 

Preferably the channels in the channel mem- 
bers are arranged to face one another. The 
front member may be provided with one or 
more test sockets, and may be shaped to pro- 
vide a handle, by means of which the panel 
may be withdrawn from its mountings. The 
connector secured to said rear member may 
be an edge-type plug connector, which is 
arranged to cooperate with a socket connector 
mounted independently of the panel. 

Electrical apparaitus in accordance with the 
present invention will now be described by 
way of example with reference to the accom- 
panying drawings, of which: 

Figure 1 shows the front elevation of a rack 
of electrical apparatus including shelves bear- 
ing component mounting panels. 

Figure 2 shows a side elevation of the appar- 
atus of Figure 1, 

Figure 3 shows a perspective view of one 
of the shelves shown: in Figure 1, 

Figure 4 and 5 show details of the struc- 
ture of the shelves shown in Figure 1, 

Figure 6 shows a perspective view of one 
of die component mounting panels of Figure 
1, 

Figures 7, 8 and 9 show in perspective parts 
of the apparatus which m?iy be used in 
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association with the component mounting 
frame shown in Figure 7 and 

Figure ID^s-hcws a perspective view of a 
part of one of the shelves of Figure 1. 

5 Referring to Figures 1 and 2, the appar- 
atus has a rack structure which comprise 
a base 1^ a pair of rectangular-box section 
uprights 2, which at tlieir ' lower ends are 
secured to the base 1 and at their upper ends 

10 are bridged by a pair of angle section cross 
bars 3, and a plurality of horizontal shelves 
4, of which only four are shown^ which extend 
between the uprights 2 and! on each of which 
a plurality of component mounting panels 5 

15 may be supported. 

Referring also to Figures 3, 4 and 5, each 
<jf the shelves 4 compirises a pair of rect- 
angular end plates 6 which are secured at 
the same level 'One against the inner face 
20 of each of the uprights 2, these ends plates 

6 being secured by means of angle backets 

7 in a generally vertical plane with their 
longer edges horizontal. The floor and the 
top of each shelf 4 are each formed by two 

25 or more channel section cross members 8 and 
9 respectively which extend parallel to one 
another between the end plates 6 at spaced 
positions adjacent the lower and upper edges 
thereof respectively, the number of cross mem- 

30 bers 8 which are used to form die floor of 
the shelf 6 being determined by the weight 
of the components which the shelf 6 has to 
support. 

The face of each of tie cress members 

35 8 and 9 which forms the base of the channel 
section is provided with a single row of 
regularly-spaced transverse slots 10 which ex- 
tends centrally along <the length of the face. 
In addition the free longitudinal edges of 

40 the lower channel members 8, which are of 
almost-closed-box section^ are provided with 
notches 11 opposite the slots 10 in the mem- 
ber 8 . The upper cross members 9 e re 
secured to^ the end plates 6 by means of 

45 L-section brackets 12 one end of each of 
which rests in one of tihe slots 10 in the 
respective cross-member 9 while tlie other 
bears against the inner face of the end plate 
6. The lower cross members 8 are secured 

50 to the end plates 6 by means of plate mem- 
bers 13 each of which rests in one of the 
slots 10 in the respective cross member 8 
and in the notc&es 11 corresponding to that 
slot 10. Each end plate 6 is provided with 

55 inward-facing flanges 14 along its upper and 
lower edges, the sections 'of &ese flanges 14 
are cut and bent into the channels in the cross 
members 8 and 9. 

The electrical components which are sup- 

60 ported on a shelf 4 are mounted on the 
component mounting panels 5 which, in the 
assembled apparatus lie side by side between 
the end plates 6 of the shelf 4. The panels 
5 are arranged to be slidably mounted in 



channel-section guides 15 which are arranged 65 
in pairs, one of each pair being attached to 
the upper cross members 9 and the other 
being attached to the lower cross members 8, 
these guides 15 lying one vertically above 
the other and extending generally at right 70 
angles to the cross members 8 and 9. The 
guides 15 are each located with respect to the 
cross members 8 or 9 by means of a lug 
16 adjacent the front end of the guide 15 
which extends at right angles to the length 75 
of the guide 15 and which passes through 
one of the slots 10 in one of the cross mem- 
bers 8 or 9. At the rear end of each pair of 
guides is mounted an edge-type socket 17, 
by means of which electrical connections may 80 
be made to a panel 5 which is morunted In the 
guides 15. This socket 17, which extends 
between an upper cross member 9 and a 
lower cross member 8 and which is located 
with respect to these cross members 8 and 85 
9 by means of lugs 18 extending from either 
«id of the body of the socket 17 which passes 
through slots 10 in the members 8 and 9, 
may be of the type described in Patent Appli- 
cation No. 21,487/64 (Serial No. 1,034,236). 90 
The rear end of each of the pair of guides 
15 associated with a socket 17 lies between 
the respective end of the socket body and the 
adjacent cross member 8 or 9 with one of 
the lugs 18 on the socket body extending 93 
through a slot 19 in the end of the guide 
15 into one of the slots 10 in the cross 
member 8 or 9. 

Referring now to Figure 6, the component 
mounting panels 5 each comprise a front 100 
member 20, a rear member 21 and upper and 
lower channel members 22, which four mem- 
bers are secured together to form a rect- 
angular framework. The upper and lower 
channel members 22 are each -cf the form of a 105 
rectangular-section tube having a slot 23 
through the centre of one v/all thereof which 
extends throughout the length of the member 
22. The members 22 may alternatively be 
considered as having T-section channels ex- 110 
tending along their lengths. In the assembled 
panel the slotted wall of each channel mem- 
ber 22 is arranged to face the other channel 
member 22, 

The front member 20, which forms a part 115 
of the front surface of the apparatus, car- 
ries an electrical socket 24 having a plur- 
ality of contacts 25 which may be used as 
test points, and is provided mih a handle 
portion 26 near its upper end to facilitate 120 
handling of the panel 5. The rear member 
21 carries a printed drcuit plug 27 which 
is arranged to cooperate with a corresponding 
shelf-mounted socket 17 when the panel 5 is 
in position on a shelf 4. The plug 27 is de- 125 
tachably secured in a slot in the rear-mem- 
ber 21 by means cf clips 28, and the rear 
member 21 is provided Avith a pair of metal 
plates 29 which lie parallel to and one on 
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either side of die printed circuit plug 27 
to act as shrouds. 

Referring also to Figure 7, those parts of 
the apparatus which make use of printed ciiv 

5 cuit boards axe attached to the channel mem- 
'bers 22 of their respective panels 5 by means 
of holders 30 moulded from an insulating 
material such as nylon. These holders 30 are 
each of the shape of an elongated rectangular 

10 block having along one major face a pro- 
jecting portion 31 which is shaped to fit 
closely the interior of the channel members 
22. A holder 30 is fitted by inserting its pro- 
jecting portion 31 into the channel in a chan^ 

15 nel member 22 from one end and then slid- 
ing it to the required position along the 
channel member 22. The major face of the 
hodder which lies opposite the projecting 
portion 31 is provided with a longitudinal 

20 slot 32 and a plurality of transverse slots 33, 
which extend from the longitudinal slot 32 
to one edge of the face. These slots 32 and 
33 are slightly narrower at the top- than at 
the bottom so as to grip the edge of a printed 

25 circuit board 34, which jnay be mounted 
either in the longitudinal slot 32 so as to 
lie in the same plane as the frame of the 
panel 5, or, as shown in Figure 7, in one 
of the transverse slots 33 so as to lie in 

30 a plane generally a«t right angles to the plane 
of the panel 5. 

Each holder 30 may have an integrally 
moulded cable cleat 35 extending from* a 
third major face thereof , which may serve 

35 to support leads interconnecting components 
on the planel 5 or leads connecting com- 
ponents to the plug 27 carried by the rear 
member 21 or to the test socket 24 carded 
by the front member 20. 

40 Referring to Figure 8, components which 
are not adapted to mounting on printed cir- 
cuit boards may be moimted on sub-frames 
36 which are attached to the channel mem- 
bers 22 of the respective panel 5 by means 

45 of lugs 37 projecting from the sub-frames, 
or by means of brackets 38 of the type shewn 
in Figure 9, which are shaped to fit within 
the channels in the channel members 22. A 
pair of panel frames may be arranged to 

50 share a common front member 20, so that 
sub-frames 36 may then be supported be- 
tween the two panel frames, llie members 
20, 21 and 22 of each panel are secured 
together by means of tapped bars 39, or 

55 suitable nuts (not shown) which lie v/ithin 
the channels in the channel members 22 at 
either end thereof and to which the front and 
rear members 20 and 21 respectively are 
bolted. The brackets 38 which project from 

60 the sub-frames 36 may be secured within the 
chaimel members 22 by bolts 40 passing 
through the slotted walls of the channel mem- 
bers 22, and a moulded holder 30, or a plur- 
ality of holders 30 placed end-to-end, may 

65 be held in the required position in a channel 



member 22 by means of nuts or tapped bars 
39 secured within the channel member 22 
one at either end of the holder 30 or plur- 
ality of holders 30. The lugs 37;, brackets 38 
and holders 30 required on a particular panel 70 

5 are inserted in the required order from, 
say, the rear ends of the channel members 
22 of that frame before the rear member 21 
is bolted in place. 

Referring now to Figures 3 and 10, com- 75 
ponent mounting panels 5 are retained in 
position on a shelf 4 by means of a locking 
bar 41, which extends between the end plates 

6 of the shelf 4 so as to lie adjacent the 
lower ends of the front members 20 of the 80 
panels 5. The locking bar 41, which is of 
generally rectangular cross-section is pivoted 

at either end on eccentrically placed pins 42 
which rest in sockets 43 in the end plates 
6. The socket 43 in one of the end plates 85 
6 is shaped like a keyhole, and the pins 42 
are of rectangular cross-section such that, in 
two positions spaced 180 degrees apart, the 
one pin, and hence the bar, fall under gravity 
into a position in which the bar 41 is pre- 90 
vented from rotating. 

In one of the two positions mentioned 
above, the "locked" position, the locking bar 
41 lies partly in front of the lower edges of 
the front members 20 of the panels 5 on the 95 
shelf 4, so preventing the withdrawal of these 
panels 5. However, by lifting that end) of the 
locking bar 41 whose pivot pin 42 rests in 
the keyhole-shaped socket 43 the loddi^ bar 

41 may be rotated outwards to the second 100 
position, the "unlocked" position, where, due 

t!o the eccentric placing of the pins 42 with 
respect to the longitudinal axis of the fear 41, 
the bar 41 no longer lies partly in front of 
the front members 20 of the panels 5, so that 105 
the panels 5 may then be withdrawn from the 
dielf 4. 

The pivot pins 42 project from a longi- 
tudinally extending rectangular seaion hole 
44 in the locking bar 41, in which each pin HO 

42 lies alongside the centre portion 46 of & 
Z shaped retaining member 45. The end 47 
of the retaining member 45 bears against the 
end of the bar 41, while the pin 42 is ur^ed 

out of the hole 44 by a spring 49 in com;- 115 
pression between the inner end of the pin 42 
and the end 48 of the retaining member 45. 

In an alternative form (not shown) the pins 
42 are of generally circular cross section with 
an end of each pin 42 being providal wiA 120 
a pair <rf flats which cooperate with the slot 
of the keyhole socket 43 to lock the bar 41 
in position. These circular section pins 42 
are maintained in corresponding circular sec- 
tion holes in the bar 41 by means of grub 125 
screws. 

The faces of the locking bar 41 may be 
used for labelling. For example, the outer 
face 50 of the bar 41 when it is in the 
locked position may carry in a dovetail r©- 130 
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cess 51 therein, the designations (for ex- 
ample "Ring Counter", "Gaiting Unit" or 
"Reed Relay Matrix") of the adjacent panels 
5y while the outer face 52 of the bar 41 

5 when it is in the tmlocked position, may carry, 
ia a dovetml recess 53 therein, the type num- 
ber of each adjacait panel 5 (possibly with 
:±e pand designation) and/or the numbers 
of die appropriate panel drawings to assist in 

10 repair or replacement of panels 5, and may 
also carry a colour coded mark (not shown) an 
respect of each adjacent panel 5 which is 
repeated on that part of the front member 
20 of the respective panel 5 which is 

15 covered by the bar 41 when it is in its locked 
condition. The remaining; faces of the bar 
may carry additional designations. 

A slot 54 which communicates with the 
hole 44 extends along the length of the 

20 recess 51 in the face 50 of the bar 41. The 
bar 41 may be an extruded light alloy sec- 
lion. 

Certain of the features described above 
-form the subject of copending Patent Applica- 
25 .tixm No, 37,473/64 Serial 1065157. 

WHAT WE CLAIM IS : — 

1. A component-mounting panel for use 
in electrical apparatus comprising a front 
member, a rear member, a pair of elongated 

3^ channel members each of which has in die 
channel therein an inwardly projecting por- 
tion, extending the length thereof, the four 
members being secured together to form a 
plane quadrilateral frame in which the chan- 

^5 uel members lies parallel to one another, and 
a connector which is secured to the rear mem- 
ber by means of which electrical connections 
may be made to components mounted on the 
panel, said components or assemblies thereof 

40 being mounted on or carried by structures or 
members each of which structures or members 
lies partially within one or boih of the chan- 
nel members of the frame so as to be held 
captive therein, the components or assemblies 

45 thereof being secured to or supported 'by 
those parts of the structures or members that 
lie outside the channel members, the channel 
members serving as runners which are adap- 
ted to run in guides of the apparatus to enable 

50 the panel to be inserted or removed. 

2. A component mounting panel in accord- 
ance with Claim 1 wherein the channel mem- 
bers are each of the form of a rectangular 
section tube having a slot through the centre 

55 of one wall thereof, which slot extends 
throughout the length of said member. 

3. A component mounting panel in accord- 
ance with Claim! 1 or Claim 2 wherein the 
channels in the "Channel members are 

60 arranged to face one another. 



4. A component moimting panel in accord- 
ance with Qaim 1, Claim 2 sor Qaim 3 where- 
in a structure on which one or more com- 
ponents are mounted has two parts which lies 
respectively in the two channels. 65 

5. A component mounting panel in accord- 
ance with Claim 1, Claim 2, Claim 3 or Claim 
4 wherein a printed circuit board is held be- 
tween two like members parts of which are 
held captive respectively in the two channels. 70 

6. A component mounting panel in accord- 
ance with Claim 5 wherein said printed cir- 
cuit board is held m slots in said like mem- 
bers so as to lie generally in a plane parallel 

to the plane otf the panel. 75 

7. A component mounting panel in accord- 
ance with Claim 5 wherein said printed cir- 
cuit board is held in slots in said like mem-* 
bera so as to lie generally in a plane per- 
pendicular to the plane of the panel. 80 

8. A component mounting panel in accord- 
ance with Claim 5, Qaim 6 or Claim 7 where- 
in said two like members are provided with 
cable cHps for supporting connecting leads. 

9. A component mounting panel in accord- 85 
ance with any preceding claim wherein at 
least one of the structures or members is 
provided with a screw whereby said struc- 
ture or member may be clamped against 
longitudinal movement with respect to the 90 
ch£mnel members. 

10. A component mounting panel in acocwi- 
ance with any preceding claim wherein the 
front member is provided with one or more 
test sockets whereby electrical connections may 95 
be made to a circuit or circuits carried by 
the panel. 

11. A component mounting panel in accord- 
ance with any preceding claim wherein the 
front member is shaped to provide a handle 100 
by means of which the panei may be with- 
drawn from its mountings. 

12. A component mounting panel in accord- 
ance with any preceding claim wherein the 
connector secured to the rear member is an 105 
edge-type plug connector, which is arranged 

to cooperate with a socket connector mounted 
independently of the panel. 

13. A component mounting panel substan- 
tiaHy as hereinbefore described with reference 110 
to Figure 6 of the accompanying drawings. 

14. Electrical apparatus substantially as 
hereinbefore described with reference to 
Figures 3 to 5 and one or nMre of Figures 

Is 8 and 9 of the accompanying drawings. 115 



For the Applicants, 
J. D. DOLWIN, 
Chartered Patent Agent. 
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